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Formerly  typhoid  fever  could  not  be  diagnosed  with  certainty  in 
the  absence  of  any  of  the  classical  symptoms  or  the  characteristic 
intestinal  lesions.  With  the  increase  of  bacteriological  knowledge, 
however,  and  the  improvement  in  technitpie,  we  are  now  enabled  to 
include  under  the  category  of  typhoid  many  atypical  cases  about 
which  we  must  otherwise  have  remained  in  doubt.  To  this  result  the 
discovery  of  the  serum  reaction  has  contributed  not  a little,  and  we 
are  now  enabled  to  form  a more  accurate  conception  of  typhoid  pro- 
cesses and  to  recognise  the  very  various  aspects  which  the  disease 
may  assume.  The  occurrence  of  typhoid  fever  with  absence  of  the 
usual  ulcerative  lesions  of  the  intestines  is  now  recognised  by  several 
ob.servers,  notably  Chantemesse,  Vincent,  Vaillard,  Sanarclli,  Roux 
and  others.  A number  of  such  cases  are  on  record,  but  some  are  not 
corroborated  by  bacteriological  investigation,  so  that  they  are  of  no 
scientitic  value. 

A careful  search  of  the  literature  for  the  past  10  years  has  revealed 
the  existence  of  only  9 such  cases  which  have  been  confirmed  by  the 
discovery  of  the  bacillus  of  Eberth. 

The  time  has  gone  by  when  we  could  regard  typhoid  as  an  infective 
process  localised  to  the  intestines,  producing  the  general  symptoms  by 
the  secondary  action  of  its  toxin.  Rather,  have  recent  researches 
proved  that  the  disease  is  an  infective  one,  invading  the  organism 
through  the  lymphatics  of  the  intestine  and  infecting  the  system  as  a 
whole,  the  intensity  of  the  lesions  being  generally  but  not  invariably 
directly  proportional  to  their  proximity  to  the  point  of  inoculation  ; the 
brunt  of  the  disease,  hence,  may  fall  upon  lymphoid  tissue,  parenchy- 
matous organs,  or  at  times  the  central  nervous  system.  From  this  point 
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of  view,  which  is  abundantly  supported  l)y  clinical  evidence,  the  intesti- 
nal tract  merely  represents  a point  of  departure  for  the  typhoid  germ 
and  not  the  sole  place  of  localisation  for  its  development.  Saiiarelli  is  of 
the  opinion  that  the  lesions  of  the  intestine  ar-e  due  to  an  elective 
action,  not  of  the  bacilli  themselves,  but  their  toxins  actinsr  from  a 
distance,  but  this  hardly  coincides  with  wdiat  we  know  of  the  pres- 
ence of  the  germs  in  abundance  in  the  intestinal  mucosa.  In  any  case 
the  intestinal  lesions  should  not  V>c  regarded  as  all  inpiortant,  V>ut 
rather  as  incidents  in  the  course  (.)f  a general  proce.ss.  d’hus  it  becomes 
conceivable  that  tliese  lesions  may  at  times  be  wanting.  And  this  is 
the  fact.  The  ])rodromal  symptoms  of  the  disease,  the  headache', 
malaise,  anorexia  and  fevcj-,  .are  to  lie  referred  to  tlie  lU'rvous  system, 
and  the  lesions  of  the  intestines  may  be  atypical,  delayed,  or  eva'ii 
absent.  Our  knowledge,  then,  of  the  symptomatology  of  the  disease 
goes  to  prove  that  typhoid  is  not  primarily  or  nece.ssarily  a disease  of 
the  intestines  any  more  than  variola  is  merely  a disease  of  the  skin. 
And  in  support  of  this  view  we  have  the  analogous  intestinal  lesions 
which  are  sometimes  present  in  tlie  course  of  variola,  measles,  scarla-. 
tina,  erysipelas  and  pyaemia.  Besides  this  there  is  tlie  well  known 
fact  that  the  intestinal  lesions  bear  no  relation  to  the  severity  of  the 
systemic  infection,  nor  do  the  objective  symptoms  referable  to  the 
intestine — meteorisnms,  diarrhcea  and  the  like — bear  any  relation  Uj 
the  local  pathological  condition. 

Consequently  it  would  Ije  more  definite  and  im.ire  accurate-  to  include 
the  typical  text-book  disease  under  the  term  “ Enteric  Fever,”  employ- 
ing the  term  “Typhoid”  in  a wider  sense  to  include  all  pathological 
yirc'cesses  and  conditions  resulting  from  the  action  of  the  bacillus 
typhi  oi'  its  toxins. 
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For  purposes  of  comparison  the  following  authenticated  cases  of 
typhoid  with  absence  of  the  usual  intestinal  lesions  may  be  tabulated 
as  follows  : 


Case. 

Observer, 

Clinicae  Type, 

Pathological  Condition. 

1. 

Banti 

Ordinary  type. 

Intestines  normal.  Spleen  and  mesen- 
teric glands  swollen.  B.  Typhi  in 
spleen  and  mesenteric  glands. 

2. 

Time 

Spleno-fypims. 

Slight  tumefaction  of  Peyers  glands.  B. 
Typhi  in  spleen  and  kidnej’s, 

s. 

Viiillard..  ... 

M e n i n p;o  - 1 V ph  u s . 

Peyer’s  Patches  normal.  B.  Typhi  in 
lungs,  spleen,  spinal  cord.  Strej)tococ(d 
in  meninges  and  .spleen. 

A. 

Karliu.ski .... 

Finlarjred  spleen.  'I'ypi- 
cal  symptoms  want- 
ing- 

No  lesions  in  intestines  or  meseuteric 
glands.  B.  Typhi  in  spleen.  Cultures 
from  other  organs  and  blood,  sterile. 

r>. 

Karliiiski .... 

Enlarged  spleen.  Dark 
red  papules  on  ti'unk. 

Intestines  normal.  'I’wo  areas  of  soften- 
ing on  se.yitum  of.  right,  ventricle.  B. 
Typhi  in  spleen,  liver,  kidney  and 
heart. 

G. 

Vincent 

Diarrlitt'a,  p u r p u r a, 
coma. 

Peye.r's  patches  normal.  Congestion  of 
small  intestines.  Spleen  and  mesen- 
teric glands  not  swollen.  Bilateral 
pulmonary  congestion.  B.  Typhi  and 
streptococci  in  spleen,  liver,  kidneys 
and  heart.  • 

7. 

Du  Cazal, .... 

Ordinary  type. 

No  lesions  of  intestines  or  mesenteric 
glands.  B.  Typhi  in  spleen. 

8. 

Beatty  

Jaundice,  haematuria, 
coma. 

Peyer's  patches  normal.  Mesenteric 
glands  and  spleen  enlarged.  B.  Typhi 
in  spleen. 

{). 

Cheadle 

Meteorismus,  rose- 

spots,  diarrhoea.  B. 
typhi  in  urine. 

Peyer’s  patches  normal.  Spleen  not  en- 
larged. Liver  and  mesenteric  glands 
enlarged.  B.  Typhi  in  spleen.  Partial 
serum  reaction. 

The  case  which  we  have  the  opportunity  of  reporting  is  in  minor 
points  somewhat  different  from  any  heretofore  described.  Unfortun- 
ately the  history  is  imperfect  on  account  of  the  very  critical  condition 
of  the  patient  on  admission. 

For  permission  to  report  the  case  we  are  indebted  to  Prof.  James 
Stewart. 

Case — W.  S.,  set.  25,  labourer,  admitted  to  Dr.  Stewart’s  wards. 
Royal  Victoria  Hospital,  on  July  Sth,  1897,  complaining  of  headache, 
weakness  and  constipation. 

Personal  History. — Whooping-cough,  scarlatijia  and  mumps  in 
childhood.  Used  alcohol  to  excess  until  three  years  ago. 

Family  History — No  inherited  taint. 

On  June  28th,  patient  came  to  the  out-door  department,  stating 
that  for  some  indefinite  time,  (about  two  months)  previously,  he  had 
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been  suffering  from  severe  headache,  loss  of  appetite,  and  general 
weakness.  He  had  been  obliged  to  give  up  work  several  times. 

On  admission  he  was  found  to  be  a powerful  young  man,  very  som- 
nolent and  mentally  dull.  Temp.  103.6°,  Pulse  104,  Respiration  36. 
Skin  warm  and  moist.  The  tongue  was  coated  and  dry  ; abdomen 
distended,  tense  and  tender.  Fading  rose  spots  were  visible  and 
spleen  was  palpable.  Bowels  constipated.  The  pulse  was  dicrotic. 
Apex  beat  felt  in  fourth  interspace,  half  an  inch  beyond  nipple. 
Heart  sounds  clear. 

Refipiratory  System. — Expansion,  greatest  on  right  side.  Some 
impairment  of  the  note  in  left  axilla.  A few  moist,  crepitant  and  sub- 
crepitant rales  heard  in  right  side.  The  lungs  were  not  examined 
posteriorly  owing  to  weakness  of  the  patient. 

Urine,  sp.  gr.  1012.  No  albumen.  No  sugar. 

The  blood,  as  tested  l)y  Prof.  Wyatt  Johnston,  gave  the  typical  serum 
reaction. 

From  the  8th  to  the  13th  he  was  semi-comatose  and  then  low  mut- 
tering delirium  set  in,  with  vomiting.  At  hrst  the  bow’els  were  con- 
stipated, but  after  the  first  week  there  were  involuntary  evacuations. 
The  average  temperature  foi-  the  first  week  was  103°  and  after  that 
slightly  lower.  *On  the  day  before  death  it  began  to  rise  again  and 
and  just  befoi-e  the  end  reached  f06.6°  ; the  pulse  160  ; respiration  62. 
Cultures  made  from  the  blood  the  day  before  death  were  sterile. 

Death  en.sued  on  the  21st. 

A VA^]it  lionrs  aftei  (loath  (by  Drs.  J.  G.  Adami  and  A.  G.  Nicholls). 

Hody  tliat  of  a young  adult  male  with  the  usual  .signs  of  deatli.  Pectorals  and  recti 
of  fair  size  and  colour.  No  intra-muscnlar  haemorrhages  or  abscesses.  Peritoneal 
cavity  dry. 

Cranimn. — Brain,  weight  1250  grains.  Slightly  hyperamiic. 

Thoi'cix. — Bilateral  adhesive  ])leurisy.  Trachea  reddened  and  containing  frothy 
mucu.s.  Epiglottis  and  vocal  cords  somewhat  a'dematous.  Peri  bronchial  glands 
eiilarged.  -very  (edemalous.  Lower  Jobe  presented  condition  of  bron- 

cho-pneumonia. 

Left  Lung. — Q^dematous.  Lower  lobes  ; areas  of  broncho-pneumonia.  Muco- 
purulent bronchitis. 

Heart. — Bight  side  contains  adherent  ante-mortem  clot.  Valves  normal. 
Muscles  of  left  ventricle  pale,  cloudy,  fatty  and  fi-iable.  Double  right  coronary. 
Recent  milk  spot  on  right  ventricle. 

Abdomen.— Syieea.  Old  perispleniti-s.  Weight  of  spleen  375  grrns.  Numerous 
infarcts.  On  section  dark  red  and  pulpy. 

/nfes/L-jes.— Mesenteric  glands  were  generally  enlarged,  congested  and  succulent, 
especially  about  the  ileo-cmcal  region.  Bectum  congested  and  had  a distinctly  diph- 
theritic membrane  which  is  niost  marked  in  a zone  one  inch  in  depth,  two  inches 
above  anus.  The  membrane  higher  up  diminished  and  Avas  present  as  a dirty  green- 
ish layer  lying  on  the  rugse.  (Condition  probably  due  to  enemata  of  whisky.)  Large 
intestine  somewhat  congested  and  rather  slaty  with  very  slight  prominence  of  the 
solitary  follicles.  The  lowest  three  Peyer’s  patches  of  the  ileum  were  very  slightly 
raised  above  the  general  surface  but  showed  no  signs  jof  intiammation.  Remaining 


Peyer’s  glands  normal.  There  was  no  evidence  of  ulceration  anywhere  in  the 
intestine,  nor  any  evidence  of  healed  typhoidal  lesions.  The  duodenum  showed 
marked  inflammation  on  tops  of  ruga*  resembling  the  effects  of  chlorate  of  potash. 

Stomach. — Moderately  small.  Posterior  aspect  gi'eatly  congested,  extending  to 
lower  end  of  oesophagus.  Area  of  congestion  has  a characteristically  velvety- 
appearance.  (Patient  had  been  treated  with  Yeo’s  mixture.) 

Pancreas. — Pale  and  glassy  looking. 

Liver. — Weight  1570  grms.  Organ  pale,  flabby,  with  moderately  obtuse  edges. 
Slight  fatty  appearance.  Bile  ducts  fairly  full  of  bile.  Nol  specially  friable.  No 
focal  necroses  recognizable.  Gall-  bladder  distended  and  full  of  thin  greenish  bile. 
Common  duct  free.  Old  pericholecystitis. 

Kidneys. — Supra-renals  cavitated. 

Left  Kidney. — Weight  210  grms.  Capsule  peels  ofl’ with  ease.  Cortex  pale.  On 
section  cortex  pale  and  much  sw  ollen.  Consistency  relaxed.  Malpighian  tufts  and 
straight  vessels  congested.*  Fatty  change.  Sub-acute  nephritis. 

Right  Kidney. — Weight  198  grms.  Same  as  left, 

Genito-ur inary  System — Othei’wise  noi-mal. 

Microscopical  Examination. 

Lung. — Areas  of  broncho-pneumonia.  Section  stained  by'^  Gram-Weigert  method 
showed  a vast  agglomeration  of  the  micrococcus  lanceolatus  about  the  pneumonic 
patches.  By  Lbffler’s  method  a few  large  bacilli  w-ere  noted  but  did  not  re.semble 
typhoid. 

Heart. — Cloudy  swelling. 

Spleen. — Hyperplastic  and  congested.  Infarction.  Stained  by  Lbftler’s  method, 
clumps  of  B.  Typhi  were  seen  in  pulp  Decolorised  by  Gram. 

itper.— Severe  parenchymatous  degeneration  amounting  in  parts  to  diffuse 
inflammation  with  necrosis.  Some  fatty  change.  Infiltration  of  leucocytes  in  portal 
sheaths.  Proliferation  of  bile  capillaries. 

Kidneys, — Sub-acute  parenchymatous  nephritis,  No  bacilli  seen. 

Pancreas. — Slight  necrosis  of  cells. 

Thyroid. — Normal. 

Mesenteric  GZaiiiZs.— Hyperplasia  and  acute  congestion  with  commencing  necro- 
sis in  the  centre.  By  Lbffler’s  method  sections  show  B.  Typhi  in  small  numbers,  in 
the  characteristic  clumps. 

Peyer's  Patch.  A section  was  made  through  one  of  the  Peyer’s  glands  which 
presented  the  slight  swelling.  All  that  could  be  found  was  a proliferation  of  the 
lymphatic  tissue  in  the  sub-mucosa  which  w^as  very  generally  infiltrated  with  lym- 
phoid elements.  This  affected  only  the  sub-mucosa.  The  patch  was  not  congested 
and  there  was  no  evidence  of  necrosis.  Stained  by  Lbffler’s  method,  in  the  deeper 
parts  were  found  small  clumps  of  bacilli  resembling  typhoid  and  w-hich  decolorised 
by  Gram’s  method.  On  superficial  part  were  numerous  bacilli  of  various  kinds, 
evidently  intestinal  bacteria  which  stained  by  Gram-Weigert  method . 

Bacteriological  Examination. 

Cultures  from  blood  taken  at  autopsy  w-ere  sterile.  Serum  gave  the  typical 
Widal-Johnston  reaction.  Cultures  from  the  spleen  on  agar  gave  pure  growth 
resembling  typhoid.  The  bacillus  was  actively  motile  and  negative  to  Gram.  It 
was  grown  on  gelatin,  'lactose  agar,  bouillon,  potato  and  milk,  and  in  every  way 
corresponded  to  Eberth’s  bacillus.  Litmus  agar  cultures  have  in  our  experience 
proved  fallacious.  Tested  by  the  action  of  typhoid  serum  a typical  Widal-Johnston 
reaction  was  produced.  From  the  liver  tw-o  varieties  were  obtained.  One  gave 
small  round  transparent  colonies  and  w hen  grown  on  the  above  mentioned  media 
corresponded  in  every  way  to  the  B.  Typhi,  including  the  typical  reaction  to  typhoid 
serum.  The  other  presented  colonies  which  were  larger  and  more  opaque  than  the 
first,  and  the  growth  on  agar  w-as  more  luxuriant  and  opaque  in  appearance  than 
the  typhoid.  It  how-ever  grew  otherwise  fairly  characteristically,  except  that  it 
curdled  milk  and  did  not  give  the  true  serum  reaction 
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It  may  be  said  here  that  these  tests  were  made  by  both  of  us  independently  and 
the  results  tallied  exactly  in  each  case.  Parallel  cultui’es  of  known  typhoid  germs 
vv'ere  made  also  as  cotitrols,  so  that  the  chain  of  evidence  should  be  as  complete  as 
possible. 

From  a study  of  the  cases  above  referred  to,  it  will  be  seen  that  this 
atypical  typhoid  is  a very  protean  disease,  its  toxic  power  at  one  time 
being  concentrated  upon  the  mesenteric  glands,  at  another  upon  the 
spleen,  the  liver'  and  gall-bladder,  the  central  nervous  system,  u])on 
the  kidneys,  heart,  or  lungs,  as  the  case  may  be. 

While  in  typical  typhoid  the  Peyer’s  patches  suffer  the  most,  yet  the 
relative  intensity  with  which  the  other  organs  are  affected  also  varies. 
Thus,  variability,  while  most  characteristic  in  atypical  cases,  must  be 
regarded  as  a feature  common  to  typhoid  as  a whole.  Clinicians 
have  long  recognized  that  one  or  more  of  the  text-book  symptoms  may 
be  absent,  or  in  the  background,  and  that  cases,  while  they  conform  to 
a broad  general  type,  often  present  minor  differences.  With  respect  to 
the  intestinal  tract  alone,  we  now  know  that  there  may  be  all  grades 
from  a normal  Peyer’s  patch  to  the  most  severe  ulceration  ; not  only 
so,  but  the  usual  intestinal  lesions  may  be  delayed.  Cases  have  been 
reported  recently  where  as  late  as  the  twenty-first  day  the  Peyer’s 
patches  presented  merely  slight  hyperplasia  without  necrosis.  We 
must  recognise  then  great  variety  in  the  intensity  and  course  of  the 
process. 

Broadly  speaking,  typhoid  without  intestinal  lesions  falls  clinically 
into  three  main  classes. 

1.  Typical  typhoid,  minus  the  ulcerations. 

2.  Spleno-typhoid. 

3.  The  nervous  type,  with  extreme  intoxication. 

To  the  first  group  would  appear  to  belong  the  cases  of  Banti, 
DuCazal  and  Cheadle.  Diarrhoea  may  be  present  in  such  cases. 
Cases  of  this  type  are  very  rare. 

The  second  class,  spleno-typhoid,  presents  a more  definite  clinical 
entity,  and  was  first  described  by  Eiselt.  This  form  is  characterised 
bj"  an  excessively  large  spleen,  often  with  acute  perisplenitis,  and 
fever  of  a recurrent  type.  In  such  cases  the  plasmodium  rnalarise  and 
Obermeyer’s  spirillum  are  absent.  Some  of  these  cases  do  present 
ulceration  of  the  intestines,  but  it  is  often  absent. 

Thue’s  case  and  Karlinski’s  first  case  are  examples  of  this. 

The  third  class,  due  to  a severe  intoxication,  are  characterised  by 
extreme  prostration,  delirium,  coma,  sometimes  hyperpyrexia,  degenera- 
tive changes  in  the  vascular  system  leading  to  purpura,  haematuria, 
melaena.  Jaundice  is  sometimes  present.  Many  of  these  cases  are,  no 
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doubt  exfiiiiples  of  secondary  septic  infection.  To  this  class  apparently 
belono;  the  remainino;  cases  of  the  table,  includino;  our  own. 

The  case  here  reported  at  length  presented  on  admission  all  the 
signs  of  an  intense  intoxication ; extreme  prostration,  somnolence,  high 
fever,  muscular  twitchings,  delirium,  coma,  and  eventually  death. 
The  digestive  disturbances  were  decidedly  in  the  backgj’ound,  thus 
■showing  that  the  activity  of  the  pi’ocess  was  mm’e  directed  to  tlu' 
central  nervous  sy.stem.  And  there  is,  indeed,  .s(nne  ground  for  believ- 
ing that  where  the  intestinal  lesions  are  slight  or  al>scnt,  tbe  nervous 
])henomena  are  both  relatively  and  al)solut('ly  more  intense. 

When  we  come  to  the  etiology  of  such  cases  wo  cntei’  upon  moi*e 
debatable  ground.  The  usual  channel  of  inoculation  is,  of  course,  the 
alimentary  tract,  but  it  is  abundantly  attested  by  several  observei’s 
notably  Roux  and  Sicard,  that  inoculation  through  tlic  air-passages  is 
by  no  means  uncommon.  Sicard,  indeed,  thinks  that  at  least  10  per 
cent,  of  all  cases  come  about  in  this  way.  Roux  has  noted  that  in 
barracks,  epidemics  of  typhoid  among  the  troops  often  coincided  with 
the  process  of  cleaning  the  walls  and  floors.  Dufaud  also  has  reported 
an  epidemic  where  infection  was  carried  by  the  dust  in  a l)uilding,  and 
the  disease  only  died  out  on  a thorough  disinfection  of  the  building 
with  sublimate.  Cases  occurring  along  the  line  of  excavations  are 
also  known.  In  this  particular,  the  experiments  of  Sicard  are  sug- 
gestive. He  caused  typhoid  patients  to  exhale  into  Hasks  of  sterilized 
water,  and  in  nearly  every  case  was  afterward  enabled  to  cultivate 
the  Eberth  bacillus  from  the  flasks.  The  results  of  such  experiments, 
when  they  appear  to  contradict  our  commonly  accepted  views  as  to 
the  infectious  nature  of  typhoid,  must  be  accepted  with  some  reserve, 
until  other  investigators  corroborate  them  and  place  the  matter  beyond 
a doubt.  It  would  seem  probable  at  fir.st  sight  that  when  the  infec- 
tion was  acquired  through  the  respiratory  tract  atypical  typhoid 
would  result,  and  it  is  by  no  means  improbalde  that  in  such  cases  the 
brunt  of  the  disease  would  fall  upon  the  lungs,  and  that  the  iutestmes 
might  only  be  slightly  affected  or  not  at  all.  In  the  absence  of 
further  information  we  are,  however,  unable  to  .-peak  with  any  cei-- 
tainty  upon  this  point.  There  is  no  doubt,  however,  that  the  B.  Tj^phi 
have  often  been  found  in  the  lungs.  Certainl}^  the  action  of  the 
B.  Typhi  at  times  analogous  to  that  of  other  germs,  notably  the 
micrococcus  lanceolatus,  the  gonococcus,  the  colon  bacillus,  and  the 
pyogenic  cocci,  renders  it  altogether  likely  that  some  of  these  rare  cases 
may  be  due  to  an  unusual  mode  of  origin.  In  our  own  case,  however, 
* we  are  enabled  in  all  probability  to  exclude  an  origin  through  the 
respiratory  tract,  for  the  pneunjonia  which  was  present  w^as  clinically 
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a terminal  event,  and  sections  ot‘  tlie  lung,  stained  by  the  Gram- 
Weigert  method,  showed  such  a massing  of  the  micrococcus  lanceolatus 
about  the  pneumonic  areas  that  we  were  forced  to  conclude  that  the 
condition  was  due  to  a secondary  affection  with  this  germ. 

Sections  of  the  Peyer’s  patches  showed,  however,  bacilli  of  the 
moi’phology  of  typhoid  germs  massed  in  the  deeper  parts  in  the 
characteristic  clumps.  So  that  the  lowest  Peyer’s  patches  may  have 
been  the  point  of  origin  in  spite  of  the  fact  that  they  presented  so 
little  divergence  from  the  normal.  A further  point  in  favour  of  this 
view  was  the  fact  that  the  mesenteric  glands  were  uniformly  swollen 
soft  ; some  beginning  to  necrose,  and  others  haemorrhagic.  How  can 
we  then  explain  these  facts  ? Observation  gives  us  some  information 
upon  this  point. 

In  relapsed  typhoid  the  ulcerative  lesions  affect  those  glands  which 
escaped  in  the  first  attack,  and  are  also  never  so  intense  as  the  primary 
ones.  Trousseau  indeed  goes  so  far  as  to  say  that  in  the  relapse  the 
intestinal  lesions  are  not  renewed.  However  this  may  be,  it  seems 
that  the  intestinal  mucosa  having  once  suffered  the  action  of  the 
typhoid  virus  can  resist  the  force  of  a second  attack,  and  thus  a local 
immunity  is  acquired.  So  that  in  these  relapses  the  systemic  disease 
may  proceed  in  the  gravest  manner  and  even  lead  to  death,  while  the 
intestinal  lesions  are  absent.  In  the  case  wx  record,  considering  that 
it  was  an  ambulatory  typhoid  of  six  weeks’  to  tw”o  months’  duration 
before  admission,  it  is  open  to  assume  that  the  attack  we  observed 
was  a reinfection,  and  that  at  some  earlier  period  of  the  illness  in  the 
previous  'attack  the  Peyer’s  patches  had  acquired  a local  immunity. 
This  pi'imary  attack  need  not  necessarily  have  been  a severe  one.  It 
is  quite  probable  that  in  the  so-called  abortive  typhoid  the  Peyer’s 
patches  never  get  beyond  the  stage  of  tumefaction,  and  yet  they  will 
have  acquired  an  immunity  for  a short  time.  Cases  where  a second 
distinct  attack  follow  shortly  after  convalescence  upon  a previous  one 
would,  at  first  sight,  appear  to  negative  this  view,  but  we  must  . 
remember  that  in  experimental  animals  when  this  local  immunity  is 
attained,  it  only  lasts  for  a short  time,  and  we  have  no  reason  to 
think  that  it  would  be  otherwise  in  the  human  being.  This  immunity 
affects  the  epithelial  and  lymphoid  elements  of  the  intestine  and  also 
the  phagocytes,  so  that  the  bacilli  are  carried  beyond  the  first  barrier 
of  defence,  which  remains  intact,  and  are  dealt  with  in  the  more 
remote  parts  of  the  organism. 

We  have  an  analogy  to  this  in  the  well-known  fact  that  the  bacillus 
of  tuberculosis  .sometimes  passes  through  the  inte.stinal  mucosa  with- 
out affecting  the  lymphoid  elements,  and  may  become  localized  in 
the  mesenteric  glands  or  in  the  peritoneum. 
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Or  we  may  assume  that  certain  ptomaines  derived  from  the  gastro- 
intestinal tract,  either  circulating  in  the  blood,  or  present  in  the 
intestinal  mucosa,  act  so  as  to  neutralise  the  local  action  of  tlie 
typhoid  virus  and  bring  about  intestinal  immunity.  Finally,  wo 
may  assume  that  toxins  derived  from  germs  othoi-  than  typhoid  may 
antagonise  their  virus  and  a local  immunity  be  thus  ac(piired. 

I'o  decide  between  these  hypotheses  is  an  impossible  task  in  our 
present  state  of  knowledge.  As  yet  they  are  meivly  hypotheses,  based, 
it  is  true,  upon  experiment,  but  exactly  the  degree  of  importance  they 
po.ssess  in  relation  to  the  cases  here  referred  to  it  is  impossible  to  say. 
Still  they  are  very  suggestive.  The  first  assumption  indeed  explains 
the  process  as  a partial  vaccination  of  the  Peyei-’s  glands  and  conse- 
quent immunity  to  a second  attack.  But  why  should  the  glands  be 
.singled  out  ? Possibly  the  action  of  the  intestinal  mucosa  in  exci-et- 
ing  circulating  toxins  may  have  something  to  do  with  this,  the  poison 
as  it  were  being  concentrated  upon  the  emunctories,  and  tlms  an 
immunity  is  conferred  upon  the  intestinal  glands  while  other  oi-gans 
are  not  protected. 

The  last  two  hypotheses  ai'e  based  upon  the  theory  of  a mutual 
antagonism  between  the  toxins  of  various  germs.  This  opens  up  a 
vast  subject  in  which  we  aiv,  still  groping  in  the  darkne.ss  of  ignor- 
ance. The  relations  of  the  B.  Typhi  to  the  colon  bacillus  and  othei’ 
members  of  the  colon  group,  and  to  the  bacteria  of  the  intestinal  tract 
generally,  are  still  unknown,  although  we  aie  gradually  beginning  to 
see  the  light.  But  indeed  the  whole  subject  is  so  entangled  with  the 
variability  in  the  toxic  power  of  the  germs  concerned  and  the  ques- 
tion of  the  resistance  of  the  liodily  oi’ganism,  tliat  tlie  difficulties 
assume  gigantic  proportions. 

The  recent  experimental  studies  of  Sanarelli  throw  coirsiderable 
light  upon  this  subject. 

It  may  be  objected  that  no  proper  inferences  can  be  drawn  as 
regards  the  human  organism  from  a study  of  experimental  animahs, 
but  this  is  not  so.  The  character  of  the  lesions  in  the  lowei- 
animals  depends  very  much  upon  the  amount  of  the  toxin  inoculated 
and  its  virulence.  When  strong  toxins  are  used,  a condition  is 
obtained  bearing  very  close  analogies  to  that  which  obtains  in  the  case 
of  human  beings,  including  the  intestinal  lesions. 

Sanarelli  took  two  series  of  guinea-pigs  and  administered  for  five 
days  4 cc.  of  a typhoid  culture  in  glycerinated  bouillon  kept  for  a 
month  in  the  incubator  at  87°C.,  and  then  stei-ili.sed  at  120°.  In  the 
first  lot  of  animals  the  vaccine  was  introduced  into  the  stomach  by 
means  of  a sound,  and  in  the  second  inoculated  subcutaneousl}’.  The 
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last  series  of  animals  were  used  as  controls  to  determine  the  limit  of 
tolerance  of  the  organism.  It  was  found  that  when  the  animals  which 
had  received  the  typhoid  poison  through  the  stomach  up  to  the  limit 
of  tolerance,  were  inoculated  with  even  small  doses  of  a virulent 
culture  of  B.  Typhi  they  died  in  cS  to  24  hours,  and  presented  neither 
meteorism,  abdominal  pain,  nor  intestinal  lesioms,  while  animals  which 
had  not  been  vaccinated  died  in  about  the  same  time,  hut  with  the 
intestines  intense!}^  congested  and  ecchymotic,  lymphatic  glands 
eidarged,  and  mucosa  de.stroyed. 

From  these  experiments  it  follows  tliat  when  an  organism  recei\’cs 
doses  of  typhoid  toxin  within  the  limits  of  toleration,  the  intestinal 
tract  acquires  a local  immunity.  A subsequent  injection  witli  a x'iiai- 
lent  growth  thus  may  produci'  death,  largely  through  the  ner\'ous 
system,  while  the  intestine  remains  normal. 

Sanarelli  also  discovered  the  curious  fact  that  subcntune<ms  inje(‘- 
tions  of  sterilized  jrroduc.ts  of  tlu'  jvntrid  1 ei'immtation  of  beef-bi-otli 
also  confei-red  immunity  u|.)on  the  intestine,  thus  opening  up  the  ques- 
tion whether  ptomaines  derived  from  abnormal  conditions  (vf  the 
digestive  tract  in  man  may  not  have  some  bearing  upon  the  question 
of  the  immunity  of  the  intestinal  tract. 

didtis  observer  also  noted  the  fact  that  in  guinea-pigs  suffering  from 
typhoid,  the  colon  bacilli  in  the  intestine  increased  both  in  numbers 
and  in  virulence,  killing  out  all  the  other  germs,  and  is  inclined  to 
attribute  some  of  the  secondary  processes  in  typhoid  fevei’  to  the  in- 
vasion of  the  body  by  these  germs  which  have  thus  become  pathogenic. 
An  immunity  of  the  organism  to  typhoid  also  proved  to  be  an  im- 
munity against  the  action  of  the  B.  Coli.  Klein’s  work,  too,  on  the 
inliibitory  action  of  certain  germs,  as  the  Prodigiosus,  Komma  bacillus, 
and  putrefactive  organisms,  upon  the  typhoid  bacillus  is  also  veiy 
important  in  this  connection. 

i\.ltogeth(‘r  Sanarelli’s  work  is  the  most  complete  and  suggestive  one 
whicli  lias  yet  appeared,  and  we  may  reasonably  hope  for  important 
developments  along  these  lines. 

We  fear  that  this  paper  tnay  appear  to  some  too  theoretical  and 
visionary.  It  was  not  our  intention,  however,  to  lay  down  hard  and 
fast  principles,  but  rather  to  draw  attention  to  lines  of  thought  sug- 
gested by  the  newer  pathology.  Clearly  our  old  views  of  the 
pathological  processes  in  typhoid  fevei'  will  have  to  be  considerably 
modiiied,  in  fact  almost  replaced  by  a more  adequate  and  elastic 
interpretation  of  clinical  facts,  and  our  conceptions,  while  at  present 
losing  detiniteness,  must  acquire  greater  breadth  until  further  research 
places  the  subject  on  a clearer  basis. 
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That  the  held  is  an  almost  untrodden  one,  aud  that  the  clinical 
o})portunities  are  so  \mry  limited,  must  be  our  excuse  for  bringing 
forward  such  an  immature  and  altogether  inadequate  presentment  ol 
the  subject.  We  must  emphasize,  however,  our  opinion  that  the 
current  views  upon  typhoid  fever  are  far  too  cramped  and  stcreotj'ped 
to  convey  an  accurate  impression  of  the  true  natui’e  of  the  pathologi- 
cal processes  in  this  disease. 
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